T HE PRODUCTION of hydrochloric acid by the stomach requires a large expenditure of energy which derives for the most part from oxidative metabolism (8, 14, 17) . While details of the source and transfer of energy to the transport processes involved in this activity are not known, the essential requirement for oxygen has been well established (6, 7) . There are few studies of the utilization of oxygen by mammalian stomach during acid production (9, 23 were designed to evaluate the distribution of blood flow to the various layers of the stomach wall as described by Delaney and Grim ( 12) . The mucosa in the present experiments was stripped just below the muscularis mucosa. The mucosal portion as well as the remaining layers of the gastric wall were digested in fuming nitric acid and aliquots were subjected to radioactive counting?
The number of counts obtained per unit time were related to the mass of tissue digested, It was then possible to determine the relative distribution of radioactivity to the mucosa and underlying layers of the gastric wall.
The range of mean values is represented by plus or minus the standard error. 0 xygen consumptioi and ucid secretion. The relationship between oxygen consumption and gastric acid secretion is shown in Fig. 1 (7, 10, 14) , the manner in which this energy is transferred from oxidative metabolism to the transport processes involved in secretion remains unknown.
The majority of interest in this subject has centered on the number of hydrogen ions produced for each oxygen molecule consumed during stimulation of secretion. A ratio in excess of 4 would exclude a simple "redox scheme" (4) as the sole mechanism for acid secretion, since a molecule of oxygen has only four sites for accepting electrons from atomic hydrogen.
The evidence for such a scheme has been recently reviewed by Bannister (2). It is unlikely that hydrogen-to-oxygen ratios of more than 4 exist during active secretion of hydrochloric acid by the stomach ( 1, 9, 16, 23, 29) . The ratio of 2.7 observed in the present studies is in agreement with this view. Crane and Davies, in their early work on this problem, found that the increase in hydrogen ions produced to oxygen molecules consumed was in excess of 4 when the resting mucosa of Rana tern+-aria were stimulated to secrete acid in response to histamine (5). In recent experiments, Forte and Davies ( 16) observed a ratio of 2.1 during histamine stimulation of acid secretion from mucosa of Rana catesbiuna. This ratio rose to a value in excess of 10 during thiocyanate inhibition of acid secretion. Since oxygen consumption is not appreciably reduced by thiocyanate inhibition of acid secretion, it appears that a hydrogen-to-oxygen ratio holds little meaning under these conditions. This is especially true when the analysis involves a comparison of the rate of decrement of each parameter. Furthermore, it is difficult to ascribe significance to the energy requirements of a decrease in the secretory process. The general observation of hydrogen-to-oxygen ratios of less than 4, however, does not prove that a redox mechanism is the basis for hydrogen ion production.
The description of a unique ATPase in gastric mucosa by Kasbekar and Durbin suggests a more elaborate mechanism for energy transfer (20). Consideration of a role for high energy intermediates such as ATP in the secretory process is not new (8, 11 
